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(54) METHOD OF MANUFACTURING HIGH CONDUCTIVE WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
wiring board which can obtain remarkably high 
connection reliability even if high density wiring 
is formed in a limited area, and to provide a 
manufacturing method of the wiring board. 
SOLUTION: The method has a process for 
arranging two of more cover films on the upper 
face of an insulating base material where a base 
material holding material is disposed on a base, 
and making a blind via hole where the base 
material holding material is made the base; a 
process for filling the blind via hole with paste 
containing conductive particles and a binder 
component which is placed on the surface of the 
insulating base material by using a squeegee, a 
process for peeling the first cover film on an 
outermost layer and making paste protrude, and a 
process for arranging an absorbing sheet on the 
surface of a second cover film and absorbing a 
part of the binder component of paste by the absorbing sheet so as to increase the content 
of the conductive particles in paste. 




Translation Of JP 2003-188534 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The process which prepares the blind beer hall which arranges the covering 
film of at least two or more sheets on the top face of the insulating base material with 
which base material maintenance material was prepared in the base, and uses said base 
material maintenance material as a bottom, The process which fills up said blind beer hall 
with the paste containing a conductive particle and a binder component, The process 
which the 1st covering film of an outermost layer of drum is exfoliated [ process ], and 
makes a paste project, By arranging an absorption sheet on the front face of the 2nd 
covering film which became an outermost layer of drum by exfoliating said 1st covering 
film, and making said absorption sheet absorb said a part of binder component of said 
paste The manufacture approach of a high conductivity wiring substrate of having the 
process which increases the content of said conductive particle in said paste. 
[Claim 2] the process which arranges an absorption sheet on the front face of said 2nd 
covering film ~ replacing with — said blind beer hall from the front face of said 2nd 
covering film — receiving — a pressure — in addition, the manufacture approach of a high 
conductivity wiring substrate according to claim 1 of having the process which increases 
the content of said conductive particle in said paste by making said a part of binder 
component of said paste discharging. 

[Claim 3] the manufacture approach of a high conductivity wiring substrate according to 
claim 2 of having the process which increase the content of said conductive particle in 
said paste by applying a pressure to said blind beer hall , and pressing the non-absorbing 
sheet which do not absorb a binder component inside a sheet to said blind beer hall in the 
condition have arrange on the front face of the 2nd covering film , in the process which 
make a part of said binder component of said paste discharging . 

[Claim 4] The manufacture approach of the high conductivity wiring substrate according 
to claim 1 using the papers of textile fabrics and a nonwoven fabric, or cloth as said 
absorption sheet. 

[Claim 5] The manufacture approach of the high conductivity wiring substrate according 
to claim 3 using a metal or a plastic sheet as said non-absorbing sheet. 
[Claim 6] The process which makes said binder component of said paste absorb and 
discharge is the manufacture approach of a high conductivity wiring substrate given in 
either of claims 1-3 performed by pressing. 

[Claim 7] The manufacture approach of a high conductivity wiring substrate according to 
claim 3 that a binder component is discharged by capillarity by the irregularity of the 
front face of said non-absorbing sheet. 

[Claim 8] The manufacture approach of the high conductivity wiring substrate according 
to claim 1 or 3 which presses said sheet using the application-of-pressure roller which 
moves relatively while rotating the front face of said absorption sheet or a non-absorbing 
sheet to said base material. 

[Claim 9] So that said absorption sheet or a non-absorbing sheet may contact said base 
material only in directly under [ of said application-of-pressure roller which rotates ] By 
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rolling round the ends of said sheet with a feed roller, respectively, supporting with a 
roller, and rotating said feed roller and said rolling-up roller The manufacture approach of 
the high conductivity wiring substrate according to claim 8 which presses said sheet with 
said application-of-pressure roller while rolling round said sheet which supplied said 
sheet to said application-of-pressure roller from said feed roller, and was supplied to said 
application-of-pressure roller with said rolling-up roller. 

[Claim 10] The process which makes said binder component of said paste absorb is the 
manufacture approach of the high conductivity wiring substrate according to claim 1 
which forms seal space in the front face of said absorption sheet, and is performed by 
making said seal space decompress. 

[Claim 1 1] The process which makes said binder component of said paste absorb is the 
manufacture approach of the high conductivity wiring substrate according to claim 1 
performed by forming a porous plate in the front face of said absorption sheet, and 
making the hole space of said porous plate decompress. 

[Claim 12] The manufacture approach of a high conductivity wiring substrate given in 
either of claims 1-11 which have the process which makes said conductive particle and 
said binder component of said paste separate by vibrating said insulating base material 
before the process which makes said binder component of said paste absorb or discharge. 
[Claim 13] The manufacture approach of a high conductivity wiring substrate given in 
either of claims 1-12 which have the process which said paste is heated [ process ] to the 
temperature which said paste does not harden, and reduces viscosity before the process 
which makes said binder component of said paste absorb or discharge. 
[Claim 14] The manufacture approach of a high conductivity wiring substrate according 
to claim 1 or 3 of having the process which removes said sheet from said insulating base 
material while making parallel moving said absorption sheet or a non-absorbing sheet 
substantially to the front face of said insulating base material after the process which 
absorbs or discharges said binder component of said paste. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the approach used for the 
paste restoration to the minute blind beer hall established in both sides or a multilayer 
substrate about the manufacture approach of a high conductivity wiring substrate. 
[0002] 

[Description of the Prior Art] It is requested strongly that the multilayer-interconnection 
circuit board which does not remain in industrial use but can mount semiconductor chips, 
such as LSI, in high density also in the field of consumer appliances widely is cheaply 
supplied with the miniaturization of electronic equipment and high-performance-izing in 
recent years. It is important to connect electrically between the circuit patterns of two or 
more layers formed in the detailed wiring pitch in such the multilayer-interconnection 
circuit board with high dependability. 

[0003] the metal plating of the through hole wall which was conventionally in use to 
want of such a commercial scene - it replaces with a conductor and there are some which 
are called all the layer IVH structure resin multilayer substrates that used the inner beer 
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hall continuation which can carry out the interlayer connection of the electrode of the 
arbitration of a multilayer printed circuit board in the circuit pattern location of 
arbitration (for example, refer to JP,6-268345,A). Since according to such a substrate it 
can be filled up with a conductive paste in the beer hall of a multilayer printed circuit 
board, and between required each class can be connected electrically and an inner beer 
hall can be prepared directly under a components land, a miniaturization and high density 
assembly of substrate size are realizable. Moreover, since the conductive paste is used for 
the electrical installation in an inner beer hall, the stress impressed to a beer hall can be 
eased and stable electrical installation can be realized also to the dimensional change by a 
thermal shock etc. 

[0004] In all these layer IVH structure resin multilayer substrates, while realizing a high- 
density interlayer connection for high productivity by making size of an inner beer hall 
small, the paste restoration approach as shown in drawing 10 for the purpose of realizing 
high dependability is proposed from the former. The conventional paste restoration 
approach is explained below. 

[0005] First, as shown in drawing 10 (a), the covering film 82 is formed in one principal 
plane of the electric insulation base material 80, and the wiring materials 84, such as a 
metallic foil, are formed in another [ this and / which counter ] principal plane. Next, as 
shown in drawing 10 (b), a beer hall 86 is formed so that the electric insulation base 
material 80 and the covering film 82 may be penetrated. In the interior of a beer hall 86, 
the wiring material 84 is exposed and a wiring material 84 serves as a hole bottom of a 
beer hall 86. Hereafter, the beer hall which the hole bottom blockaded as mentioned 
above is called a blind beer hall. 

[0006] Next, as shown in drawing 10 (c), the blind beer hall 86 is filled up with the 
conductive paste 90 by printing using a squeegee 88. Drawing 10 (d) shows the condition 
after presswork, and has the height with almost same front face of the conductive paste 
90 and front face of the covering film 82. 

[0007] Next, as shown in drawing 10 (e), the covering film 82 of the front face of the 
insulating base material 80 is exfoliated. At this time, the conductive paste 90 of the blind 
beer hall 86 projects from the front face of the insulating base material 80 by the 
thickness of the covering film 82. 

[0008] Then, as the covering film 82 is shown in the front face of the exfoliative 
insulating base material 80 at drawing 1 0 (f), the laminating of the wiring material 92 is 
carried out, and as shown in drawing 10 (g), a wiring material 92 is pasted up on the 
insulating base material 80 by carrying out heating application of pressure. 
[0009] Patterning of the wiring materials 84 and 92 of both sides of the insulating base 
material 80 is carried out to the last by etching, and a double-sided wiring substrate as 
shown in drawing 10 (h) is completed. 

[0010] Conductive particles (copper powder, silver dust, etc.), the resinous principle, and 
the solvent are contained in the conductive paste 90 used by the above-mentioned 
production process, and such content has big effect on the restoration process of a 
conductive paste, and the electrical characteristics of a substrate acquired eventually. In a 
conductive paste, it regards as a printing property and the conductivity in an interlayer 
connection from the component side, and conflicts. That is, since the touch area of 
conductive particles becomes large, resistance becomes low, high electrical installation 
dependability can be acquired, so that the amount of fillers per volume of a paste 



3 



(conductive particle weight) is made [ many ], but since the fluidity of a paste falls, 
printing properties over the amount of pastes, such as the number of ** -proof and 
productivity (baton time amount), will fall. Therefore, the conductive paste with the 
comparatively low content of a conductive particle needed to be used. 
[0011] 

[Problem(s) to be Solved by the Invention] Since the content of the conductive particle of 
the conductive paste with which the beer hall was filled up was low, resistance became 
high and the above conventional wiring substrates had technical problems, like a problem 
arises in connection dependability. Moreover, as drawing 10 (f) and (g) showed, when the 
conductive paste 90 had arranged the wiring material 92 on the insulating base material 
80 which projected from the front face of a base material 80, as shown in drawing 1 1 , the 
conductive paste 90 flowed out of the blind beer hall into the front face of the insulating 
base material 80, and the technical problem that this brought about a poor short circuit 
with the approaching blind beer hall occurred. 

[0012] This invention solves the above-mentioned technical problem, and even if it is the 
case where high density wiring is formed in the area restricted [ printed-circuit board ], it 
aims at offering the manufacture approach of a wiring substrate that electric, very high 
connection dependability can be acquired. 
[0013] 

[Means for Solving the Problem] The process which prepares the blind beer hall which 
the manufacture approach of the high conductivity wiring substrate of this invention 
arranges the covering film of at least two or more sheets on the top face of the insulating 
base material with which base material maintenance material was prepared in the base, 
and uses said base material maintenance material as a bottom, The process which fills up 
said blind beer hall with the paste containing the conductive particle and binder 
component which were put on the front face of said insulating base material, The process 
which the 1st covering film of an outermost layer of drum is exfoliated [ process ], and 
makes a paste project, By arranging an absorption sheet on the front face of the 2nd 
covering film which became an outermost layer of drum by exfoliating the 1st covering 
film, and making said absorption sheet absorb said a part of binder component of said 
paste It has the process which increases the content of said conductive particle in said 
paste. 

[0014] Since the paste filled up with the absorption sheet by the blind beer hall is made to 
contact after restoration and an absorption sheet is made according to such an approach to 
absorb the binder component of a paste selectively in case a blind beer hall is filled up 
with a paste even if it uses a paste with the comparatively low content of a conductive 
particle for the ease of restoration, the content of the electric conduction particle in a 
paste can be raised eventually. 

[001 5] That is, by making a paste project, absorption and blowdown of a paste of a binder 
component become easy, and the still higher-density restoration of them is attained. It 
becomes that adhesion with an absorption sheet becomes easier and is easy to be 
absorbed, when a paste projects. Moreover, it becomes possible by making it project to 
discharge a binder component easily by pressing said projection part. Moreover, since the 
count of restoration of a paste also becomes possible at a time, the effectiveness which 
contributes to reduction of manday or the ingredient cost of a paste is acquired. 
[0016] By these, since the touch area of conductive particles becomes large, resistance 
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becomes low and high electrical installation dependability can be acquired. As mentioned 
above, according to the manufacture approach of the wiring substrate of this invention, 
the wiring substrate which has high electrical installation dependability can be 
manufactured, without complicating a production process. 
[0017] Moreover, the manufacture approach of another high conductivity wiring 
substrate of this invention The process which prepares the blind beer hall which arranges 
the covering film of at least two or more sheets on the top face of the insulating base 
material with which ****** material was prepared in the base, and uses said base 
material maintenance material as a bottom, The process which fills up said blind beer hall 
with the paste containing the conductive particle and binder component which were put 
on the front face of said insulating base material using a squeegee, As opposed to the 
front face of the process which the 1st covering film of an outermost layer of drum is 
exfoliated [ process ], and makes a paste project, and the 2nd covering film to a beer hall 
a pressure in addition, by making said a part of binder component of said paste discharge 
It has the process which increases the content of said conductive particle in said paste. 
[001 8] When applying a pressure to said beer hall and making said a part of binder 
component of a paste discharge at this time, the process which increases the content of 
said conductive particle in said paste may be used by applying a pressure to a blind beer 
hall in the condition of having arranged the non-absorbing sheet which does not absorb a 
binder component inside a sheet on the front face of the 2nd covering film. 
[0019] It becomes unnecessary moreover, to take into consideration contamination of a 
press plate front face by using a non-absorbing sheet. And a binder component becomes 
discharged [ tend ] by capillarity by optimizing the surface roughness of a non-absorbing 
sheet. 

[0020] Furthermore, the process discharged or it makes the binder component of a paste 
absorb may be pressed in the absorption sheet or the non-absorbing sheet arranged on the 
insulating base material front face, and may be performed. This press can perform the 
front face of an absorption sheet or a non-absorbing sheet using the application-of- 
pressure roller which moves relatively to a base material, rotating. Since said sheet can be 
stuck to the paste in a blind beer hall by pressing an absorption sheet or a non-absorbing 
sheet according to this approach, absorption or blowdown of a paste of a binder 
component can be promoted more. Therefore, the wiring substrate which has high 
electrical installation dependability for a short time can be manufactured. 
[0021] Moreover, it is more desirable to press said sheet with an application-of-pressure 
roller, rolling round said sheet which supplied said sheet to the application-of-pressure 
roller from the feed roller, and was supplied to the application-of-pressure roller by 
rolling round the ends of said sheet with a feed roller, respectively, supporting with a 
roller, and rotating a feed roller and a rolling-up roller, and rolling round with a roller so 
that an absorption sheet or a non-absorbing sheet may contact a base material only in 
directly under [ of the application-of-pressure roller which rotates ]. According to this 
approach, since said sheet moves by revolution of a feed roller and a rolling-up roller, in 
the contact part of said sheet and paste, shearing force arises between said sheets and 
pastes, and it can prevent that a paste is taken by said sheet at an excess. 
[0022] Moreover, the process which makes the binder component of a paste absorb may 
form seal space in the front face of an absorption sheet, may make this seal space 
decompress, and may be performed. Moreover, you may carry out by forming a porous 
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plate in the front face of an absorption sheet, and making the hole space of this porous 
plate decompress. Since the binder component of a paste is attracted by making the seal 
space on an absorption sheet, or the hole space of a porous plate prepared on the 
absorption sheet decompress according to the above approaches, absorption of the binder 
component of a paste can be promoted more. Therefore, the wiring substrate which has 
high electrical installation dependability for a short time can be manufactured. 
[0023] Moreover, the conductive particle and binder component of a paste may be made 
to separate by vibrating an insulating base material before the process which makes the 
binder component of a paste absorb or discharge. The conductive particle of a paste is 
divided into the lower part of a blind beer hall, and a binder component is separated into 
the upper part of a blind beer hall by oscillation. In this case, if a paste contacts an 
absorption sheet or a non-absorbing sheet, the binder component in the upper part of a 
blind beer hall will be efficiently absorbed or discharged with an absorption sheet. 
[0024] Moreover, it is desirable to make a paste heat to the temperature which a paste 
does not harden before the process which makes the binder component of a paste absorb 
or discharge. It is because the viscosity of a paste falls, a fluidity tends to be absorbed by 
increase and the absorption sheet and it becomes a non-absorbing sheet with heating. 
[0025] Moreover, it is desirable to make it exfoliate, making parallel move an absorption 
sheet substantially to the front face of an insulating base material after the process which 
makes the binder component of a paste absorb, in case an absorption sheet is exfoliated 
from an insulating base material front face. Thereby, shearing force arises between an 
absorption sheet and a paste, and it can prevent that a paste is taken by the absorption 
sheet at an excess. 
[0026] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained using a drawing. In addition, this invention is not limited to the gestalt of the 
following operations. 

[0027] (Gestalt 1 of operation) The manufacture approach of the wiring substrate of the 
gestalt 1 operation of this invention is explained with reference to drawing 1 (a) - (i). For 
example, the electric insulation base material 2 (an insulating base material is called 
hereafter) of un-hardening or a semi-hardening condition is prepared, on a base, as base 
material maintenance material, the wiring material 6 which consists of electrolytic copper 
foil is pasted up, and two-layer adhesion of the covering films 4a and 4b which become 
the front face which counters this base from a PET (polyethylene terephthalate) film or a 
PEN (polyethylenenaphthalate) film, an ethyl cellulose film, etc. is carried out. 
Furthermore, the blind beer hall 8 which uses a wiring material 6 as a hole bottom as 
shown in drawing 1 (a) is formed in this insulating base material 2. Generally the above- 
mentioned covering films 4a and 4b and a wiring material 6 are pasted up on the 
insulating base material 2 by the laminating method. Moreover, the blind beer hall 8 
blockaded with the wiring material 6 is easily producible by laser processing by adjusting 
for example, processing energy. 

[0028] In this operation gestalt, the wiring material 6 prepared in the base of the 
insulating base material 2 is a next process, and in order to fill up with the conductive 
paste 12 the beer hall which penetrates the insulating base material 2, it functions as 
maintenance material (base material maintenance material) which plugs up the hole 
bottom of the beer hall of the insulating base material 2. In this invention, base material 
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maintenance material is not limited to a wiring material 6. For example, as shown in 
drawing 12 , in producing the multilayer-interconnection substrate 100 with which two or 
more laminatings of the wiring substrate 30 of drawing 1 (i) are carried out, and it 
becomes, other wiring substrates 102 formed in contact with the insulating base material 
104 filled up with a conductive paste function as base material maintenance material. 
[0029] In addition, although the glass epoxy group plate sunk in and formed in a glass 
cloth or a nonwoven fabric in an epoxy resin as the above-mentioned electric insulation 
base material 2, the aramid base material sunk in and formed in aramid textile fabrics or a 
nonwoven fabric in an epoxy resin, the film which applies adhesives, such as an imide 
system or an epoxy system, to both sides of the heat-resistant film which consists of 
polyimide etc., and is formed in them are used suitably, it is not limited especially. 
[0030] Next, the conductive paste 12 with which conductive particles (copper powder, 
silver dust, etc.), the resinous principle, and the solvent are contained is pushed on the 
blind beer hall 8, and it is made to fill up with it by the squeegee 10 which moves while it 
is close in covering film 4a, as shown in drawing 1 (b). The ratio of the conductive 
particle 14 contained in the conductive paste 12 used is comparatively small, and many 
resinous principles and solvents (a resinous principle and a solvent are hereafter called 
the binder component 16) exist between the conductive particles 14. The conductive 
paste 12 of such a presentation is used for raising the fluidity of the conductive paste 12 
and making easy restoration to the blind beer hall 8. 

[003 1] Next, as shown in drawing 1 (c), exfoliate covering film 4a, the conductive paste 
12 is made to project from covering film 4b, and the substrate ingredient 1 1 is obtained. 
[0032] Next, it is made to rotate, installing the absorption sheet 22 in the top face of 
covering film 4b, and pressurizing the application-of-pressure roller 1 8 on the absorption 
sheet 22, as shown in drawing 1 (d). By this, the absorption sheet 22 is pushed into the 
blind beer hall 8, and sticks to the conductive paste 12, and a part of binder component 
contained in the conductive paste 12 is selectively absorbed by the absorption sheet 22. In 
addition, it is desirable to make the conductive paste 12 heat beforehand before such an 
absorption process to the temperature which the conductive paste 12 does not harden. It is 
because viscosity falls, a fluidity increases by making the conductive paste 12 heat, so the 
absorption sheet 22 can be made to absorb the binder component of the conductive paste 
12 selectively more effectively. 

[0033] Then, the absorption sheet 22 is exfoliated from the top face of covering film 4b. 
At this time, it is desirable to exfoliate the absorption sheet 22 from the top face of 
covering film 4b with carrying out parallel translation substantially (making it shear) to 
the front face of the insulating base material 2 in the absorption sheet 22. When it floats 
perpendicularly and the absorption sheet 22 is exfoliated to the front face of the insulating 
base material 2, the conductive paste adhering to the front face of the absorption sheet 22 
is removed according to exfoliation of the absorption sheet 22, and there is a possibility 
that even the conductive particle needed for electrical installation may be removed. 
Therefore, a conductive paste prevents being removed beyond the need by carrying out 
the parallel displacement of the absorption sheet 22 to the front face of the insulating base 
material 2. If a part of binder component 16 of the conductive paste 12 is made to absorb 
as mentioned above, the content of the conductive particle 14 occupied to the conductive 
paste 12 will become high rather than absorption before ( drawing 1 (e)) ( drawing 1 (f)). 
[0034] Then, covering film 4b is exfoliated from the insulating base material 2. At this 
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time, as shown in drawing 1 (g), the front face of the conductive paste 12 in near the edge 
of the blind beer hall 8 (near the periphery of a hole 8) projects by the thickness of 
covering film 4b mostly from the front face of the insulating base material 2. In the 
process shown in above-mentioned drawing 1 (a) - (g), the insulating base material 2 is in 
the condition of not hardening, or a semi -hardening condition. 

[0035] Next, as shown in drawing 1 (h), a wiring material 24 is arranged on the top face 
of the above insulating base materials 2, and a heat press is performed. The insulating 
base material 2 and the conductive paste 12 are compressed by this heating application- 
of-pressure process, and conductive particle 14 comrades in the conductive paste 12 
combine them firmly according to it. Moreover, association in the interface of wiring 
materials 6 and 24 and the conductive paste 12 also becomes firm. By such firm 
association, the dependability of the electrical installation of a wiring material and a 
conductive paste improves. Moreover, the conductive paste 12 and the insulating base 
material 2 are hardened by this heating application-of-pressure process. 
[0036] When having arranged the wiring material 24 to the insulating base material 2 and 
the conductive paste 12 of the blind beer hall 8 contained many binder components 16 
like before, since [ that viscosity was low ] the fluidity was high, as shown in drawing 11 
, the conductive paste 12 might flow out of the blind beer hall 8 into the insulating base 
material 2. On the other hand, since according to this operation gestalt the content of the 
binder component 16 of the conductive paste 12 is low and the fluidity is [ viscosity is 
large and ] small in the process of drawing 1 (h), the conductive paste 12 cannot flow out 
of the blind beer hall 8 into the front face of the insulating base material 2 easily. 
Therefore, a short circuit with an adjoining blind beer hall can be prevented. 
[0037] Then, using the photolithography method, pattern formation of the wiring 
materials 24 and 6 is carried out, and the double-sided wiring substrate 30 shown in 
drawing 1 (i) is obtained. 

[0038] In the wiring substrate of this operation gestalt produced by the above 
manufacture approaches, and the wiring substrate produced by the conventional 
manufacture approach shown in drawing 10 , when the resistance per one beer hall was 
measured, to the resistance of the conventional wiring substrate having been 2.0mohm, 
the resistance of the wiring substrate of this operation gestalt is 1 .6mohm, and it turned 
out that resistance can be fallen. In addition, each insulating base material is about 20 
micrometers in thickness, the diameter of a beer hall of this operation gestalt and the 
conventional wiring substrate which were used for the above-mentioned measurement is 
50 micrometers, and the wiring substrate of this operation gestalt was produced using the 
covering films 4a and 4b with a thickness of 9 micrometers. In addition, it cannot be 
overemphasized that this invention is not limited to such magnitude. 
[0039] As explained above, according to this operation gestalt, the two-layer covering 
films 4a and 4b are arranged on the front face of the insulating base material 2. By 
making the absorption sheet 22 absorb a part of binder component 16 of the conductive 
paste 12, after making the blind beer hall 8 fill up with the conductive paste 12, after 
exfoliating covering film 4a of an outermost layer of drum Since the content of the 
electric conduction particle in the conductive paste 12 with which it filled up all over the 
blind beer hall 8 can be raised, in the wiring substrate obtained eventually, resistance can 
be reduced and the dependability of electrical installation can be raised. 
[0040] In addition, in the manufacture approach of this operation gestalt, the covering 
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films 4a and 4b have played the role which prevents that remove the conductive paste 12 
which may adhere to a role of a mask at the time of filling up the blind beer hall 8 with 
the conductive paste 12, and surface 2a of the insulating base material 2 5 and the front 
face of the insulating base material 2 is polluted. The thickness of such covering films 4a 
and 4b affects connection resistance (connection of conductive particle 14 comrades) of 
the conductive paste 12 with which the blind beer hall 8 obtained eventually was filled 
up. 

[0041] That is, in the absorption clearance process ( drawing 1 (e)) of a conductive paste, 
since the conductive paste 12 cannot fully project and the binder component 16 of 
sufficient amount for the absorption sheet 22 cannot be made to absorb when the 
thickness of covering film 4a is too small, content of a conductive particle will not be 
able to be raised enough and the resistance of the conductive paste 12 will rise. On the 
other hand, if thickness of covering film 4a is enlarged, when exfoliating covering film 4a 
from covering film 4b, the conductive paste adhering to the front face of covering film 4a 
is removed according to exfoliation of covering film 4a, and, thereby, there is a 
possibility that even the conductive particle needed for electrical installation may be 
removed. 

[0042] When the thickness of covering film 4b is too small, the amount of the paste with 
which it fills up decreases, and when thickness is too large, there is a possibility that it 
may be removed according to exfoliation, like covering film 4a. 
[0043] In consideration of the above thing, the diameter of 50 micrometers of a beer hall 
is received. The thickness of a covering film is usually 9-12 micrometers (in case a 
covering film is exfoliated). Since the amount from which a conductive paste will be 
removed with the covering film 4 is the greatest thickness set up so that it might be few, 
with this operation gestalt As for the volume ratio of the required number (an equivalent 
for the volume of the beer hall after a press) of a conductive particle, and the particle of a 
paste to the covering films 4a and 4b, it is desirable to be referred to as 9-12 micrometers. 
[0044] However, the thickness of the above-mentioned covering films 4a and 4b has 
many parts governed by the material property (they are viscosity, the compounding ratio 
of a conductive particle and a binder, etc. especially) of the conductive paste 12, and the 
configurations (surface roughness, taper, etc.) of a beer hall side face, and is optimized 
suitably. 

[0045] Although the example which carries out patterning of the wiring material was 
shown with the above-mentioned operation gestalt after pasting up a wiring material on 
an insulating base material, an insulating base material may be made to paste using the 
imprint base material with which wiring was already formed instead of the wiring 
material. In this case, wiring on an imprint base material serves as base material 
maintenance material. Moreover, the laminating of the wiring substrate with which 
wiring was formed in the front face instead of the wiring material may be carried out. In 
this case, wiring on a wiring substrate serves as base material maintenance material. 
According to such a manufacture approach, it becomes possible to process a beer hall, 
recognizing a circuit pattern, and it becomes possible to realize still higher-density 
wiring. 

[0046] (Gestalt 2 of operation) The manufacture approach of the wiring substrate of the 
gestalt 2 this operation differs from the gestalt 1 of operation mentioned above in the 
approach of discharging a part of binder component 16 of the conductive paste 12. 
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Hereafter, the manufacture approach of the gestalt 2 operation of this invention is 
explained with reference to drawing 2 (a) - (d). 

[0047] Drawing 2 (a) is drawing showing the condition of having exfoliated covering 
film 4a and having made the conductive paste 12 projecting like drawing 1 (d) explained 
with the gestalt 1 of operation. Drawing 2 (b) discharges the binder component 16 out of 
a blind beer hall by pressurizing the press plate 26 to the front face of covering film 4b. 
That is, it will be in the condition of drawing 2 (d) by pressurizing with the press plate 26 
from the condition of drawing 2 (c). Thus, the conductive particle in the blind beer hall 8 
can be made to increase by pressing the conductive projecting paste 12, as shown in 
drawing 2 (d). Then, a high conductivity wiring substrate is obtained by performing the 
same process as drawing 1 (g) of the gestalt 1 of operation or subsequent ones. 
[0048] (Gestalt 3 of operation) The manufacture approach of the wiring substrate of the 
gestalt 3 this operation differs from the gestalt 1 of operation in using the non-absorbing 
sheet which discharges a part of binder component 16 of the conductive paste 12 instead 
of the absorption sheet 22 in the gestalt 1 of operation. Hereafter, the manufacture 
approach of the gestalt 3 operation of this invention is explained with reference to 
drawing 3 (a) - (d). 

[0049] Drawing 3 (a) is drawing showing the condition of having exfoliated covering 
film 4a and having made the conductive paste 12 projecting like drawing 1 (d) explained 
with the gestalt 1 of operation. Drawing 3 (b) discharges the binder component 16 out of 
a blind beer hall by arranging the non-absorbing sheet 28 and pressurizing the press plate 
26 from on the further to the front face of covering film 4b. That is, it considers as the 
condition of drawing 3 (d) by pressurizing with the press plate 26 through the non- 
absorbing sheet 28 from the condition of drawing 3 (c). Thus, the conductive particle in 
the blind beer hall 8 can be made to increase by pressurizing the press plate 26 for the 
non-absorbing sheet 28 arranged on the conductive projecting paste 12, as shown in 
drawing 3 (c). Then, a high conductivity wiring substrate is obtained by performing the 
same process as drawing 1 (g) of the gestalt 1 of operation or subsequent ones. 
[0050] It becomes unnecessary to take into consideration contamination of press plate 26 
front face by using the non-absorbing sheet 28 as compared with the gestalt 2 of 
operation. And the binder component 16 becomes discharged [ tend ] by capillarity by 
optimizing the surface roughness of the non-absorbing sheet 28. 
[0051] As compared with the approach using the absorption sheet 22 of the gestalt 1 of 
operation, the consistency of the conductive particle by which the non-absorbing sheet 28 
is certainly contained in a part for the thickness of covering film 4a rises. In the case of 
the absorption sheet 22, since it is elastic, the effectiveness is not acquired if the binder 
component 16 is not absorbed enough. Since the price of a sheet can use papers, the 
absorption sheet 22 has a cheap advantage. 

[0052] (Gestalt 4 of operation) The manufacture approach which absorbs or discharges 
the binder component 16 of the wiring substrate of this invention next is explained. A 
substrate ingredient uses the thing in the condition shown in drawing 1 (d) created with 
the gestalt 1 of operation of having exfoliated covering film 4a. 
[0053] Drawing 4 shows an example of the absorption approach of the binder of the 
gestalt 4 of this operation. The substrate ingredient 1 1 which exfoliated drawing 1 (c) 
covering film 4a obtained with the gestalt 1 of the above-mentioned implementation to a 
pedestal 42 is held by approaches, such as attraction. Next, a pressure is impressed to the 
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application-of-pressure roller 18, arranging the absorption sheet 22 on the front face of 
the substrate ingredient 1 1 , and contacting the application-of-pressure roller 1 8 on this 
absorption sheet 22. Thus, a base material 44 is moved to the application-of-pressure 
roller 18 in the condition of having made the pressure impressing (the direction of arrow- 
head 44a) 5 roller application of pressure of the whole principal plane of the substrate 
ingredient 1 1 is carried out, the absorption sheet 22 is stuck to the conductive paste 12, 
and the absorption sheet 22 is made to absorb a part of binder component 16 of the 
conductive paste 12. The application-of-pressure roller 18 is raised after absorption (the 
direction of arrow-head 44b), and it exfoliates, moving the absorption sheet 22 in parallel 
to the front face of the substrate ingredient 1 1 . As for the above-mentioned application- 
of-pressure roller 18 which can make high density fill up a conductive particle with an 
easy approach into the blind beer hall 8, according to this operation gestalt, it is desirable 
to come to carry out the coat of the resiliency ingredients 20, such as polyurethane 
rubber, to the periphery section of the metal roller 19. It is because the absorption sheet 
22 will be pushed more in the blind beer hall 8 filled up with the conductive paste 12, the 
absorption sheet 22 will stick to it with a conductive paste, if the absorption sheet 22 is 
pressed with such an application-of-pressure roller 18, so the absorption sheet 22 can be 
made to absorb the binder component 16 of the conductive paste 12 still more effectively. 
[0054] (Gestalt 5 of operation) Drawing 5 shows an example of the absorption approach 
of the binder of the gestalt 5 of this operation. Hereafter, this absorption approach is 
explained. First, the substrate ingredient 1 1 is held by approaches, such as attraction, to a 
pedestal 42. Next, the ends are supported by the rolling-up roller 50 and the feed roller 52 
so that the front face of the substrate ingredient 1 1 may not be contacted in the absorption 
sheet 22 (the distance of the absorption sheet 22 and substrate ingredient 1 1 front face is 
10mm). Furthermore, rotating a feed roller 52 and the rolling-up roller 50, the absorption 
sheet 22 supplied from a feed roller 52 is rolled round with the rolling-up roller 50, and it 
goes. The tension of the absorption sheet 22 is controllable with a feed roller 52. Where 
the absorption sheet 22 is moved as mentioned above, the application-of-pressure roller 
18 is dropped on the absorption sheet 22, and the absorption sheet 22 is contacted on the 
front face of the substrate ingredient 1 1 only in directly under [ of the application-of- 
pressure roller 18 ]. 

[0055] Furthermore, a base material 44 is moved, applying a pressure to the rotating 
application-of-pressure roller 1 8 (the direction of arrow-head 44a), roller application of 
pressure of the whole principal plane of the substrate ingredient 1 1 is carried out, and the 
absorption sheet 22 is made to absorb a part of binder component 16 of the conductive 
paste 12. Since the absorption sheet 22 is rolled round with the rolling-up roller 50 and 
moves, in the contact part of the absorption sheet 22 and the conductive paste 12, 
shearing force arises between the absorption sheet 22 and the conductive paste 12, and it 
can prevent that the conductive paste 12 is taken by the absorption sheet 22 at an excess. 
[0056] After carrying out roller application of pressure of the whole principal plane of the 
substrate ingredient 1 1 , the application-of-pressure roller 1 8 is raised (the direction of 
arrow-head 44b), and an absorption process is finished. High density can be made to fill 
up a conductive particle with easy equipment into the blind beer hall 8 also according to 
this operation gestalt. 

[0057] (Gestalt 6 of operation) Drawing 6 shows an example of the absorption approach 
of the binder of the gestalt 6 of this operation. Hereafter, this absorption approach is 
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explained. First, the substrate ingredient 1 1 is held by approaches, such as attraction, to a 
pedestal 42. Next, the absorption sheet 22 is arranged on the front face of the substrate 
ingredient 11, and the lid-like container (dome-like container) 56 is arranged so that the 
seal space 55 may be formed on the absorption sheet 22. Furthermore, the pressure inside 
[ 55 ] a container 56 is reduced by attracting the air inside [ 55 ] a container with the 
evacuation equipment connected to the container 56. From the interior 55 of a container 
56 being decompressed, a part of binder component of the conductive paste 12 is 
attracted through the absorption sheet 22. 

[0058] High density can be made to fill up a conductive particle with easy equipment into 
the blind beer hall 8 also according to this operation gestalt. 

[0059] (Gestalt 7 of operation) Drawing 7 shows an example of the absorption approach 
of the binder of the gestalt 7 of this operation. Hereafter, this absorption approach is 
explained. First, the substrate ingredient 1 1 is held by approaches, such as attraction, to a 
pedestal 42. Next, the press plate 60 is arranged on the absorption sheet 22 so that the 
absorption sheet 22 may be arranged on the front face of the substrate ingredient 1 1 and 
the porous base material 62 of the press plate 60 may stick it to the absorption sheet 22. 
[0060] then, the thing for which the porous base material 62 is attracted with evacuation 
equipment - the hole of the porous base material 62 - a pressure is applied to the press 
plate 60 while making space decompress, an absorption sheet is pressed with the press 
plate 60 ~ an absorption sheet and a paste ~ sticking ~ further — the hole of the porous 
base material 62 - a part of binder component of the conductive paste 12 is attracted 
through the absorption sheet 22 from space being decompressed. 

[0061] High density can be made to fill up a conductive particle with easy equipment into 
the blind beer hall 8 also according to this operation gestalt. 

[0062] (Gestalt 8 of operation) Drawing 8 shows an example of the absorption approach 
of the binder of the gestalt 8 of this operation. Hereafter, this absorption approach is 
explained. First, the substrate ingredient 1 1 is held by approaches, such as attraction, to a 
pedestal 42. Next, the absorption sheet 22 is arranged on the front face of the substrate 
ingredient 1 1, and a pressure is applied to the press plate 66. Thereby, the absorption 
sheet 22 sticks to the conductive paste 12 in a blind beer hall, and a part of binder 
component of the conductive paste 12 is absorbed by the absorption sheet 22. In addition, 
in such an absorption process, if the substrate ingredient 1 1 is made to warm to the 
temperature which the binder component 16 of the conductive paste 12 does not harden, 
since the viscosity of the conductive paste 12 will fall and a fluidity will rise, the 
absorption sheet 22 becomes is easy to be absorbed. 

[0063] High density can be made to fill up a conductive particle with easy equipment into 
the blind beer hall 8 also according to this operation gestalt. 

[0064] (Gestalt 9 of operation) Drawing 9 shows an example of the absorption approach 
of the binder of the gestalt 9 of this operation. Hereafter, this absorption approach is 
explained. First, the substrate ingredient 1 1 is held by approaches, such as attraction, to a 
pedestal 42. Next, the absorption sheet 22 is arranged on the front face of the substrate 
ingredient 1 1 , and the diaphragm 70 built in a pedestal 42 is vibrated. In addition, the 
diaphragm 70 may be formed in the pedestal 42 exterior. 

[0065] When the substrate ingredient 1 1 vibrates with a diaphragm 70, the conductive 
particle 14 of the conductive paste 12 is divided into the lower part of a blind beer hall, 
and a binder component is divided into the upper part of a blind beer hall. If the 
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conductive paste 12 in such a separation condition contacts the absorption sheet 22, the 
binder component of the paste in the upper part of a blind beer hall will be efficiently 
absorbed with the absorption sheet 22. 

[0066] What is necessary is for there to be some which are depended, for example on the 
oscillation and impact by the supersonic wave, high frequency, and low frequency as an 
approach of impressing an oscillation to a diaphragm 70, and just to select the impression 
method of the optimal impact suitably in consideration of the material property of a paste, 
the configuration of a blind beer hall, etc. 

[0067] High density can be made to fill up a conductive particle with easy equipment into 
the blind beer hall 8 also according to this operation gestalt. Moreover, as for the 
equipment shown with this operation gestalt, constituting combining the equipment of the 
gestalt of other operations is more desirable. Absorption and clearance of a paste of a 
binder component can be performed thereby more efficiently. In addition, combination is 
suitably determined in consideration of the material property of a paste, the configuration 
of a blind beer hall, equipment cost, etc. 

[0068] In case absorption clearance of a part of binder component of a paste is carried out 
using the absorption approach of the above-mentioned operation gestalten 4-9, it is 
desirable to make a substrate ingredient warm to the temperature which the binder 
component 16 of the conductive paste 12 does not harden. Since the viscosity of the 
conductive paste 12 falls and a fluidity increases by this, the binder component of a paste 
is efficiently absorbed by the absorption sheet 22. 

[0069] Moreover, in the operation gestalt 3 and the absorber of 5-8, in case the absorption 
sheet 22 is exfoliated from the front face of the substrate ingredient 1 1, it is desirable to 
carry out shearing exfoliation of the absorption sheet 22 at the substrate ingredient 1 1 and 
parallel without floating from the substrate ingredient 1 1 . This is for preventing that the 
conductive paste adhering to the front face of the absorption sheet 22 will be removed 
according to exfoliation of the absorption sheet 22, and even the conductive particle 
needed for electrical installation will be removed. 

[0070] In the gestalten 4-9 of operation, although the approach performed by absorbing 
said binder component, using an absorption sheet as an approach of removing a binder 
component was shown, it is possible to use [ in / at least / the gestalten 4, 5, 7, 8 and 9 of 
operation ] the technique of discharging said binder component out of a beer hall using a 
non-absorbing sheet, and the same is said of the effectiveness. 
[0071] Moreover, metal plastic sheets (aluminum, copper, etc.) are used as a non- 
absorbing sheet, using the papers of textile fabrics and a nonwoven fabric, and cloth as an 
absorption sheet. 

[0072] In addition, it cannot be overemphasized that this invention can be applied not 
only to a wiring substrate but to the base material which has a blind via in electronic 
parts. 
[0073] 

[Effect of the Invention] Since high density can be made to fill up a blind beer hall with 
the conductive particle of a conductive paste as mentioned above according to this 
invention, even if it is the case where high density wiring is formed in the area restricted [ 
printed-circuit board ], electric, very high connection dependability can be realized. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view explaining the manufacture approach of the wiring 

substrate concerning the gestalt 1 of operation of this invention 

[ Drawing 2 | The sectional view explaining the manufacture approach of the wiring 

substrate concerning the gestalt 2 of operation of this invention 

[Drawing 3] The sectional view explaining the manufacture approach of the wiring 

substrate concerning the gestalt 2 of operation of this invention 

[Drawing 4] The sectional view explaining the absorption approach concerning the 

gestalt 4 of operation of this invention 

[Drawing 5] The sectional view explaining the absorption approach concerning the 
gestalt 5 of operation of this invention 

[Drawing 61 The sectional view explaining the absorption approach concerning the 
gestalt 6 of operation of this invention 

[Drawing 71 The sectional view explaining the absorption approach concerning the 
gestalt 7 of operation of this invention 

| Drawing 8] The sectional view explaining the absorption approach concerning the 
gestalt 8 of operation of this invention 

[Drawing 9] The sectional view explaining the absorption approach concerning the 
gestalt 9 of operation of this invention 

[Drawing 101 The sectional view showing the production process of the conventional 
printed-circuit board 

[Drawing 1 11 The sectional view showing the conventional printed-circuit board 
[Drawing 121 The sectional view showing the multilayer-interconnection substrate of this 
invention 

[Description of Notations] 

2 Electric Insulation Base Material 

4a Covering film (outermost layer of drum) 

4b Covering film (inner layer) 

6 Wiring Material 

8 Blind Beer Hall 

10 Squeegee 

1 1 Substrate Ingredient after Covering Film 4a Exfoliation 

12 Conductive Paste 
14 Conductive Particle 
16 Binder Component 

1 8 Application-of-Pressure Roller 

19 Metal Roller 

20 Resiliency Ingredient 
22 Absorption Sheet 

24 Wiring Material 

26 Press Plate 

28 Non- Absorbing Sheet 

30 Double-sided Wiring Substrate 

42 Pedestal 

44 Base Material 

100 Multilayer-Interconnection Substrate 
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fc (c J; 0 . flutS h * 75 -T y F kf 7 *-/H*j©'<- 
XHcgg#S-e3Ci:tfT'£-5©T\ ^-Xh©/<*> 

[002 1] icfc. Islfi^Kl-rsABEo— 5<OBTk:fc 



(4) 1^ 2 0 0 3 - 1 8 8 5 3 4 

<J 

Me'>-h*#**9a-5-e#£JS»>4ff&. AnEn 
-5£<koTiluIB->- h©7bX£lT? c fctfi »)» $ 

- 5 £D|5]$5(c <k o "CtuIE h A^Klf SOT, huIB -> 

/0 -Xhfc©IH»C!Mff7J#£i;, fflEf-MC^-Xhtf 

[0 0 2 2] gjfc, *-7.h<0'U>?&ti*mte# 

*i«6IBI*»E*«TfT-3Ttav\ Sfc, 
©*i!te£?Lttfi*»«-T, c©£ftftffi©?L2lig£M 

iRS'-h±0*W«SIB*fcM:, RUBS'- b±fc»ttSft 
fc^?Ltt«©7LSBIS«E*-l*-*c tfcj: 0. ^-X h 

20 l£tt©RiK*cfc9{gjt2tfacfctfT'£;S>o ftoT, 95 

[0 0 2 3] ^-XKO/W^*#*WRtiL 

te±9, ^-Xh©$«4*i?£/Wy^#t£#lti 
S-STfefil^. mmcXO, ^-Xh©»ltt14if!i?tf7 

[0 0 2 4] gfc, ^-XhcO/W>^fig^«:RlRfcb 

f t U 4 ^iBfi S T?io!»* S c i: sWff S U \ ftil!Wc «k 

-HtcM^nK, ^RiRv'-b(c4SfrP)T*feSo 
[0 0 2 5] Sfc, ^-XhO/Wy^jA^«ftiR2« 

mat, IB»S«<0*B5ti:»LTi8iR'>-h*jaiWK: 
40 ¥fTtc^»S-&4*^|SJSI^*Scf:*WSL^o cn 
tJ:!?, RiR->-bi:^-XhaoHlcMBr^*^L;, 

[002 6] 

^{cffi^*n5t©T*«4lV 

[0027] (mmvmm 1 ) 1 © 

E»S«©SBt^}*fco^T, 01 (a) ~ (i) 
50 JKLTKHW*. 0>J^.«, *«ft*fc»i¥«ft«l8©* 



7 

®6*mmL, c©i£ffiKi*i^-rs*ffitcpET (#u 

xfb>fb7^7-h) 7-r;l/ASfe«P EN (#'J 
x^b>7-7£U-h) 7^/1^, xf-;l/-fe;Vn-X7 
-f;bA§frP>%5A/ i !-7-fM4 a> 4b£2Jf&;t 
■f3„ ^6fccco*6#S*J2tc, 0 1 (a) icm-t&r) 

icmmwm 6 *ftj£ t -r * 7^ > k e 8 

lSt5„ ±iB*/ < ?-7-f;l/A4 a, 4 bfe*tffiB»*ffi 
6tt-»Wtc» 5 5*-h£te<fcoT*ft»S#2K:18jf 
?tl5o $/c, B2Si«S6{CcfcoTllflS^n/£77^> 
Plf7*-;l/8tt0!l*.fcr, *Dlx^;I/^-%pS-T5C 

hjci o i/— if-Ani-esaKfWH-r* c twos a» 

[0 0 2 8] *^Jf^Cte^T, t&ttStt2©j£SfC 
Ktt&ttfcB**m6»i, »©I8T», «S»2%M 

tLTlitg-rSo *SWK15^T, 

hi (D ©ie$g»£3 ot>m$imm-$tiT&% 
v<oim*'nom%mt 1 o 4K»LTRtt&nfcfl&© 
[0029] ±mmmm&mtt2tLri±. a 

Kx#*->«ffi££»LT»&SS*lS755 PS***, 
1^5 K*^^6*SiBi5tt7-</l/i»<OSaatci'= F 

7*>l/A4£##igK«!ffl3ft*ff, 1ffc|5g££tt3£, 

[0 0 3 0]^tc, 0 1 (b) fcfrf */*-7 
-<;UA4 a^&lgL&tf^&ilrf 7l OlCcfco 

»WA^SnTlr^#«tt^-X h 1 2%771'V pe 

^-XM 2(ctSW#Stgf 1 4©i±*(ii±e!W 

*) *<*<#ft1-*o C©<fc?&fflj£©««tt^-XF 
l 2*fiEffl-r«Of4, ag«4^-Xh l 2 OSfttttt*» 
791" V K t£7*-;l/ 8 s\<Dim*®%lc-? Z fc© 

[003 1] ^(C.-il (c) fCjjVf <fc5tC, 7 
-c;l/A4 a^r|i|giLT29©ft^-7h 1 2%*M-7-C 
;l/L4b*6^ffl?tifi*ffil l«r»So 

[0O3 2]*C. HI (d) £*5"$"<J: -5 7 
-<;l/A4 b©±ffiK»iR->- h 2 2*MU' fftiR->- 
1- 2 2©±T*imEn— 7 1 8£*nEL&tf Stse&ft;* 
# So CtUC<fcv, KiR->-h2 2*<77^>KlT7* 



(5) 2003—1 88534 

-;i/8rt{cffStiT»®tt^-xh l 2{c&#u Wtt 

tt^-Xh 1 2fC^«nTV^/W>^»©-g|5*< 
a&WKMS'- h 2 2 fcM^tlSo &*5> ;:©<fc? 
&Mlg©Butc, ^ftW Btt-<-X M 2 *, 
"S-Xh 1 2^SfbL^^aStT'^5-a-Tfe< Ci: 
iftt^-Xh l 2*jtaj»S*SCi:K«fc 
OttSaMrFLT^tttfi&i:*©?, .fcOJJbSWKiK 

mtt^-x h 1 2 ©/w v*o«#*a««te«iR$'- f- 

/0 [0 0 3 3] C<D'ik. M->-h 2 2fc#A-7'C;l/A 

4 b©±ffi^e»ilJlSt-rS. C©B$, M">-h2 2**6 
IHW2©SffitettLT*fl«te I FfT»fiStf (S3»r£ 
■£) fc#6, MX-7-F2 2£#A-7-r;l/A4 b©± 
ffifrt>MM-?Z£tftW£Li,\ WSl*s- h 2 2 

Stt 2 ©«ffite» LTSB^K??^ LTMItf S t , 

h 2 2 OgiSKttiBLfeSMtt^-X h« 
S/-h2 2©*J«tfleoTI»S«tlT, ft*(ttSlftti:& 

fct, *6i»»tt2©«ffitC«LTKlR->-h2 
20 2 J: ?>, flflBtt^-xPtf&B 

-Xh 1 2 6©-gB£KiKS-t*3fc. 
KiRSu (HI (e) ) *t)fe, itS^-XM 2fc£ 
*6*W«ttlS?l 4 0d«*tfK<ft« (HI 

(f) ) o 

[0 0 3 4] Si^r, *^-7-f;bi4b?;f6Il«2 
frSifflrr*. c©«f. Hi (g) fc^-TJ;3k:, 75 

> 8 ©!ffig|5{tjfi (*-;l/ 8 ©HJaftffi) 

(CfcltSaj|«tt^-7 h 1 2©gS«, *giiatt2©* 

5o ±$©Hi (a) ~ (g) icjfii-xmas^Ts *e 

[0 0 3 5] ^ 01 (h) lC7jk?£?lC, ±IE©<k 

5 4lft»Stt2©±iiiKIEt8»»2 4*iBllLT, 96rf 

itfite^-^h 1 2ta:Effi^n, wmtt^-x h 1 

2rt©g«K47 1 4 Bl±^»HK:IS^-r*. ^fc^ G 
^tt*46feJ:t>*2 At. mn&^-Xh 1 2t©Wffi«c 

40 mmttfttmnft^-xh t<Dnn.®mm(D<m& 

A^±-TS. C©AaiaiJDEXS(cJ;oT, 
^-7h 1 2*5«tO : l6&S»2^lgft*n-So 
[003 6] ^iSSStt 2 tCiE^M?4 2 4 ^Eg"T 
8£*©«fc3K:77'i'^pe7*-;l/8©3l«tt^- 

h 1 2*<77^>Pe7*-/l/8A^»«i»*t2{cSittlJ 

t, HI (h) ©iSfCfcl/^TWBtt-^-X h 1 2©^ 
50 -f >^t> 1 6 ©#W*^fiV^fti6tC, < SS 
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p 

7*-/l/8 frt>®&Mtf 2 ©SStcffittB Uc < \,\ tJ£o 
T«»r*75*vKif7*-/l/fc©«tt*ffi±*ai: 

[0 0 3 7] 7*h l JV^77^-a?:lM 

( i ) (cjn-rpSE^Sffi3 0£f#£ o 

[003 8] W±© ± 3 &IS!ig73 &tc «k o TftS^nft 

ttfc«fcoTfl«SttfcE*a«fc£fcl,vr, 1 £7*- 

£ln<If4 2. OmQT&ofcOCttLT, *nMBm<D 
GS&t&DJSffifiia 1 . 6mQTS0, S*tffi%«Tl? 

SSS^OiBSSfifiJf* 9 /i m©#/*-7 -C ;I/A 4 
a, 4b*«J1ILTfl«Sttfc. ftfc\ *«W«Ctl6 
©^tStHSSnft^C 

[0 0 3 9] M±Wlfll,fcJ:5K, #SI$5J$B{C<fc* 

&mmtt2<D%mc2m<DJ3^-7'(JlL4 a, 4 
b£B2LT, 75 -Y V K tT7*-;l/ 8 KiSWt^-X h 

1 2*JEW£-efc»fc, «*Wi©rt/<-7*;l/A4 a£ 
HJIiLfcatWttt^-Xh 1 6©- 
SPfcMf-]- 2 2fc®:«K£-fr«C fctCkoT, 75Y 
VHlf7*-;l/8*K3(E»snfc5»«tt^-Xh 1 2tc 
fctf 5 ©****±» * « « C fc #T' £ § © 

[0 0 4 0] ftk\ **«0B«©»3t*£fc*$^T, * 
M-7^;VA4a> 4b(i, a»«tt^-X b 1 2 £75 
•Y y V \Z 7*-Jl> 8 lCjlt«t5B©VX^ £ LT©?9ff J 
t, *6i«W2<DS®2 atC{«U#Sa»1114^-Xh 

■fSffifJfcfcSfcLTVS,, C©<fc$ft*/*— 7<r;W>, 
4 a, 4b©JP#«, S&Wfcff P>n575'C>Hlf7 

(Mttttf l 4BI±©*tt) ic&W&ZZZo 
[00 4 1] BP^, *«tt-«-X KOftlRKSSie (0 
1 (e) ) Kfc^T, AM-7^;bA4aO)IW? 
+*&m$K.lt. SSStt^-Xh 1 2 #+#fc&Hi2*l 
1* . ©IR^- h 2 2 fC"H}-ft«©/ U yVtftfi 1 6 £95: 
iK£-l±SC£:*<T*#ft^©-C\ «Mttttt ; ?©a***+ 
^±#$^SCfc*<Tfr, HMtt^-Xh 1 2©fiJn 
(i^±^LTLf9o -7j. A^-7-f;l/A4aOf* 
^£<-T-5i:, A^-7-f^4a5:*^-7^;l/iA 

4 bfre>fjgrf-5imc, A^-7^^4 aogffifctt 

SL/cW«tt^-XhA^/^-7^;l/A4 a©i«Cft 



(6) t$BII 2 0 0 3 - 1 8 8 5 3 4 

/0 

[0 0 4 2] * ^-7 A 4 b ©J?&#/h2-r£"5if 
£tC{4, 3fTE«^nS^-Xh©fi*v>^<^»j> Jf#tf 

[0 0 4 3] «±©<li:^#ltLT. «jttfe7*-;i/ 
©Bg5 0 fimt^LT, #/*-7-rrt/A©JI#f4iI1it 

9~i 2 nm (ti^-7 4)\sL*mffi?zmic, mm\t 

tf'>ftl^5fCt8)£SttfcS*©JP30 T-ifcS&, 

/i/OfHWBS) t^-xh ©&?©»«tkfr 6 * / <- 7 
-f;l/A4a, 4 b(49~l 2 fim£-?ZC tt)W£L 

[0 0 4 4] fcfcU ±13*^-7 W/l/A 4 a, 4 b© 

ittt^-7h i 2©tffi«Ht mimm^m 
mm mmmm. r-;<ft£) fcXEsnsaww* 

[0 0 4 5] ±8H©j&«B&B-eH\ Bri*i*t*4£*feSiStt 

fi, <E*»»±OE»*«S*t«m*i:44« Sfe, Eft 

LTtfit\ C©if£«:, &H&tK±©£a#£#fttt 
ttfcftSo c©J:3ft«ii2r8cK:<J:nfcr, BEft/S*-> 

[0046] (^i5g©^« 2 ) #iiiss©^<8 2 ©se^« 
30 facommyimt. mn&^-x k i 2 ©/ w 1 
6©-^spffi-rs73i*{cfca^T, ±a>b/iHi6©fl5ffi 

1 tSa^o WT, #HW©§l|«S©Jg«2©Kj£77teK 
O^T, 0 2 (a) ~ (d) *#MLTKWr». 
[0 0 4 7] 02 (a) 14, HSi6©Ji5« 1 TlWHbfcH 

1 (d) i:^«tc, *^-7-c;W*4 a*|iiJl8LT, » 
Stt^-Xb 1 2£^m£^fcttS&&7F-f0T-ifcSo 0 

2 (b) {4, A/^-7^;l/A4 b©gffi{cWL7bX« 
2 6^aE , r?)Ci:(CJ:'), 6^75-^ 
>K£7*-/l/rtfr5fltm-r*. 0 2 (c) © 

40 «ffi^67UXg2 6T*ftnE-T-5C ttCkoT, 02 
(d) ©««Ka2.o ^©.t^lcLT, ^tBLfc:««14 
^-x h i 2^7bX"T5ci:{cj:f), 02 (d) fc^ 
f <£ 9 {C75-T > Ke7*-/l/8rt<MI«tttt ; F*JiiO 
S-eSCfctfT'^o C©fg, *)5S©Jgffil©01 

( g ) \m t mm<Dxmttn r>ct-c\ & mnmzmm 
[0048] (mmomm 3 ) **fig©fg» 3 ©E«gs 

«©Kji73f£{4, -%M<omm 1 fctelt^KiR->- h 2 2 
©ttbSfc, Stft^-xh 1 2©;WyM»i 6© 
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mxmci^T, 03 (a) ~ (d) z&mL-asim 

So 

[0049] 03 (a) a, nm<DmmiT*mwLrcm 

1 (d) fcH«|{C, A^!-7^/l/A4 a*$J&tl/t\ * 
W4/<-XF 1 2*&ffi;3^fctt!S*;jV*-BT**. 0 
3 (b) «, *M-:7-r;l/A4 b£>gffi£ttU #KiR 
3/-F2 8£8EKL2e>fC*cD_kfr£7 , 'L/X*£2 6%iQ 
ETSCtfcJ:^ >UV*tWL%\ 6*/7-CVFe7 
*-;I/rt^€.Pffi-r5„ 03 (c) Ottffi^P. 
^©lR->-h2 8*^LTyUXtS2 6T*AnE-f 5C t: 
fc<fcot, 03 (d) <r)tt«lff3„ CcO<k^{cLT, 

L/ii§®tt-<-X F 1 2 ±teEBL;te#iRiKS'- F 

2 8£7l/X|£2 GZhnEtZC tic**), 03 (c) 
fc^-T <fc 5 fcT^I* > F tf7*-;l/ 8 fiO^m&iEff * 

tijjns-esci:#T*#5o coa, $m<n&m 1 00 1 

(g) W»t|Bl1i©xe^T'5c:t^ H««14E^S 

[0050] mmvmm 2 k jt« u ^«rhx->- f 2 8 

Lfrt, 2MRIRS/-F2 8©*ffi8** 

[0051] mmmm 1 ©kirs/- f 2 2*^*73 

tefctki^-rsi:, #KiRS/-F 2 sasH^c*^-?^ 

>- F©<I&«KlRS/- F 2 2 5 
[0 0 5 2] (*ffi<D«ffi 4 ) &(C*a91<DEtt&l&<0 

1 (d) lent. */<-7<f/W»4 azmmttzttmo 

[0 0 5 3] 0 4 4 <D/W 

iR^acO-^]i&^^o S£ 4 2 {C±IE^)5is©^^ 1 Tf§ 
fcttfcHl (c) *^-7^;l/A4 a*|RJgiLfc»&# 
»1 l*»5lftif<0*ffiK«J:oT««f"r*. KiR 
>- F 2 2 fcS&tm 1 l<Dg®fcBE§U CO|lR-> 
-F 2 2(cJiDEn-7 1 8£SMlS-e&*<5>, finEn- 
7 1 SfcE^^rEnfin-rSo co&vic, finEn— 7 l 8 

914 4 a 73(6]) . ISfifli i £0±ffi^{**D-7)!lDE 
U KIRS/- F 2 2 £*iai4^-X F 1 2 fcf&»*4* 
Tx KIRS/-F2 2{C#B14^-XF 1 2<0/WV^fiic 
# 1 6©-g|5£KiR2-ti£o SIRS. AaEn-5 1 8£ 
±H2-£T (fcW4 4 bTJfi) , WRJ/-F2 2*r»R 

TS 0 *^»ffi{CJ:5t. Sm^ffiT-77f VFlf 



(7) Rfgij 2 0 0 3 - 1 8 8 5 3 4 

tS±IHiOEn-7 1 8 4In-7 1 9©^gPtc 
-7 ViTA* Z<D®J]&tiH 2 0^3-htT^^C 
fctfifSl/^. COi^SioEa- 7 1 8»CJ;r3TKlR 
i>-h2 2^7UX-ri»t, 8«tt^-XM2TSi 
$n/£75f'>Flf7*-;l/8{C> M->-h2 2W 
•)#U&«>5ft, !RiR->-F2 2 jWfttt^-X MC J; 
9®rtS(DT\ KiRS/- F 2 2(C?fffi1$^-X F 1 2 

/0 T'tSA^Tfe-So 

[00 5 4] (*ffiO£ffi5) 05(4, *mm<DBM5 
<D/UViT-<!)mU3&<0-m&jitto WT, CCDK1R 
#r££I&H/?<r3 0 S1\ Sfc4 2fcg«*mi 
*if©73ffifC«J:oTfflft-rao KIRS'- F 2 2* 

wmtm KomstcmnLit^^tc ckirs/-f2 

2i:WE#»l lil^OWM^tfl 0mm) . « 
M5n-7 5 0*Wil&a-7 5 2 fc^oT^Cffi 

n-9 5 0*@<ES4i:ft#&» «^n-7 5 2 
20 StlSKiRS/- F 2 2S\ #Stffc!>n— 7 5 

otfr < 0 F 2 2©aWjtt0!l*.tf«f&n-5 5 

2fc*oT3>Fa-;l/BItBT*fe§. KIRS/-F2 2* 
±EOJ: 5»c£»54£fctt«T\ KIRS/- F 2 2 fcAoE 
a— 7 1 8£|5$T2-tt-£\ flOEn— 7 1 8 <Dif TKfc^ 
TO*»iR->- F 2 2 £S1S*«4 1 1 O^ffitc^tt^-a- 

[0 0 5 5] Se>t, lHlfE-rSADEn-5 1 8tcE*l£ 
*0*4*»6S1*(*4 4*»«|«-&T (^EH4 4 a 7? 
ft) x Sffi#*4l lOili^D-^ML, 
30 - F 2 2 {C^llli^-X F 1 2 ©/W 1 6 ©- 

mZWRZ&Zo K«R->-F2 2a#$3?0n-7 5 0 

•?#tK6nT^trrsoT\ kirs/- f 2 2 fcswit 

^-X F 1 2 tO^MSP^fCfet^T, KIRS/- F 2 2 t 
lifltt^-X F 1 2 fcOflflfcJWWjtffti;, «■>- F 
2 2{cjg«tt^-XF 1 2ff£6Hctoc>ti&ctm± 

[0 0 5 6] S«*t»l 1 ©±I4Mn-7KLft 
^> *DEa-7 1 8£±#2-e-T (^914 4 bTjI&l) , 

40 Hfy^iy FVf7*-;U8 tWWtttt^^ifiSififiKJE* 

[00 5 7] (HSS<DJB^6) 06«, **fig<DJg«6 
O/WV^-eOKiRTjjiO-M^^-ro WT, CcoKiR 
»i**ttWf*. S-f, »^4 2(cSffiWif4l l^rK^I 
^t"OTJffiti:<toT««-ri.o ^tc, KHX5/-F2 2* 
StSW^ 1 1 ©aEKEEU KIRS/- F 2 2<D±(csB 
5 5 «fc 3 KM*g§§ ( F-A«gg§) 

5 6*iB^t-i-. £e>(C, $«S6(Cfi«$n^llS^ 
MSHtcfeoTs «»rt»5 5 0S»*Rgi1-*c!:k: 
50 J:»K $g§5 6<OrtSP5 5cDE^l^fgT$-ti-5„ §S5 
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sn*„ 

[0 0 5 8] -3 Tt>* fB*&gfiT'75 

[00 5 9] 7) B7fcJ\ **Jg©^«7 

©/^V^-OM^ffiO-^iJ^^-ro t(T> COM 

tfimi lOSffiKEBU 7bXfi6 0©£fl14g 
»6 2*<i»iR«>-h2 2»caB*-r*J:^K:, KHX*>- h 
2 2<D±«c7UX&6 O^SSB-r^o 
[0 0 6 0] l^T, £?L148W6 2*H£#EMgBT 

J-^SttttC, ruX«6 0»CE**llD**. 7bX 
fi6 0fC<fcoT%lR'>-h^yUX$tl5Ci:(C 

6 2 <D?L£Hft<*ff£ft3 C t <t 0 , *lR->- h 2 2 * 

[oo6i] oTt, vwtt&m-v-?? 

[0062] amm<oBM8) m8ii.. *mm<DBm8 

SStTOl lOSffifcBUL, 7U*«6 6tcE^j%/jD 
1 2 ©/W y*0£#©-gl5tfMM/- h 2 2 fc&iRStl 

« i i ass fc, ismtt^-x h 1 2 ottsaws 

TLTlffil&14*U:»*S©T% ^HXS— h 2 2 fcRiRS 
[0 0 6 3] .k^Tfe, «#*S«-(f^7 

[0064] (.mm<oBm9) m9it. *mm<DBm9 

<D>Uy?-(DW8l3ifc<D—m*7f&o WT, COS! 
*ffi*KWT4. Sf, »#4 2K»R#Sl 1**51 
ft4r©#ttfc«fcoT«8TS. iftiRS/-h2 2* 

Sfitmi lOSMKEBLT, »&4 2fCF l 3fESn£> 
Hi)fc7 0*181(1***. ft*, «S)«7 0fiS&4 2 

[0 0 6 5] 8fl£7 OJCfcoTStRttS 1 1 
n*ct(Cj;0, ItmH 2©jg®4&^l 4 



(8) RfM 2003-188534 

-Y>Hlf7*-/K0±»K:»«l«tl*. CCD<fc?&#gl 
tKlUc&SiSSIt^-X h 1 2«->- h 2 21C&84 
-T&fc, 7'5-f'VKif7*-;l/©±aptcfe*'<-XhO 
/WV^WKiRv'- 1- 2 2lc«fcoT$456%:iSl&£ 

tX*o 

[0066] mmw.7 ofcstt^HUra-rs^ffitLT 
if7*-;i/o««4ii*#«LT, mmzmmmm 

io a*m3M&ttUi*\i\ 

[0 0 6 7] *j|fl0BtBfc:«fcoTfc, ffi**Sll?77 

-oh e7*-;i/ 8 teiiiMttii^sssiBSKjia*** 
mm<DBm<D&w t m^t>^xmm- z c & 

[00 6 8] ±.®<D$m&m 4-9 ©RUSDflfefcfleffl t 
«mi4^-Xh 1 20/<-f>if)jt#l BstflWfcLftHB 
9, OTtt^-Xh 1 2©ttS*«fiTLTMafttttfiS5S 
2 2fcM*nSo 

[0 0 6 9] Sft, ^Sgfl5«3*3j;t>*5~8 0*lRgl 
{Cfct^T, *lR->- h 2 2 £££tm 1 1 o&mfrtoM 
llf WRS/— h 2 2 £g|g*m l l fre>&frZ% 
i^T\ fifi#»i ii:¥fftel9WiiJ«fr*cf:««»SL 
30 V\ CWi, RiR->-h2 20*ffiK:f*«LftSI«tt^ 
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